To assess the relative importance of ulcerative and non-ulcerative sexually transmitted disease in the transmission of HIV, a seroprevalence study was conducted on 2210 patients at the sexually transmitted diseases (STD) clinic of the S. Maria e S. Gallicano Hospital in Rome, between 1989 and 1994. Among male patients, by univariate analysis, strong predictors of HIV infection were homosexuality, sexual exposure to a HIV-positive partner, hepatitis B virus infection, and positive syphilis serology. An increased risk was estimated for patients with past genital herpes (odds ratio (OR) 3n86, 95 % confidence intervals (CI) 0n40-18n2), and primary syphilis (OR 5n79, 95 % CI 0n59-28n6). By multivariate analysis, a positive association was found with homosexuality (OR 6n9, 95 % CI 2n9-16n5), and positive syphilis serology (OR 3n5, 95 % CI 1n3-9n2). An adjusted OR of 2n41 was calculated for current and\or past genital herpes. These results, although not conclusive, suggest a role of ulcerative diseases as risk factors for prevalent HIV infection, and indicate that positive syphilis serology is an unbiased criterion for identifying individuals at increased risk of HIV infection.
INTRODUCTION
The association between human immunodeficiency virus (HIV) infection and other sexually transmitted diseases (STD) is well documented [1] [2] [3] . Increased attention has been given in recent years to STDs causing genital ulceration, whose role in the heterosexual transmission of HIV has been established in several studies performed in Africa and other developing countries [4] [5] [6] [7] [8] . In the United States, studies conducted among homosexual men and heterosexual men and women attending STD clinics have shown a relationship between genital ulcer disease, mainly due * Author for correspondence.
to syphilis and genital herpes, and risk of HIV infection [9] [10] [11] [12] [13] [14] .
In this study an assessment of the relative importance of diseases causing genital ulceration and other non-ulcerative STDs in the transmission of HIV was attempted among patients attending a large clinic for STDs in Italy.
METHODS

Study population
A study of HIV seroprevalence was conducted at the STD outpatient clinic of the S. Maria e S. Gallicano Yes  46  3n6  35  6n2  0n014  No  1221  96n4  531  93n8   Sex partner HIV positive  Yes  27  2n1  15  2n7  0n478  No  1229  97n9  542  97n3   Blood transfusion  Yes  45  2n9  21  3n6  0n443  No  1493  97n1  567  96n4 No. of sex partners in the previous year 0 -2  887  55n6  537  88n3  0n000  3  707  44n4  71  11n7   Condom use in the previous year  Always\often  482  31n5  78  13n2  0n000  Rarely\never  1050  68n5  512  86n8   Diagnosis  Normal physical examination  706  44n9  318  52n1  0n000  Non-ulcerative STD*  381  24n2  195  32n0  Genital herpes (current)  155  9n9  19  3n1  Genital herpes (previous)  25  1n6  12  2n0  Primary syphilis  16  1n0  0 Hospital in Rome, from February to December 1989 and from January 1993 to April 1994. During the first period all patients seen at the STD clinic were enrolled in the study. In 1993-4, all patients reporting genital ulcer or erosion and all patients attending the clinic on a random day a week were HIV-1 seroprevalence in STD patients recruited. Informed consent was obtained from all study participants. After informed consent, the patients provided a blood sample and were interviewed using an anonymous questionnaire by a trained study clinician, to collect information on age, sex, education, sexual preference, number of sexual partners and use of condoms in the previous year, and any history of intravenous drug use, blood transfusions and STD.
Laboratory methods
The serum samples collected in both study periods were stored at k20 mC until tests were performed. 
Statistical analysis
Unadjusted odds ratios (OR) and 95 % confidence intervals (CI) were computed separately by sex to assess univariate associations between behavioural, clinical and laboratory risk factors and prevalent HIV infection. A logistic regression model was used to identify variables independently associated with anti-HIV-1 positivity. For each variable the reference category was the most favourable level of exposure (youngest age, highest education level, lowest number of sexual partners, use of condoms, absence of a history of STDs).
Frequency distributions, univariate analysis, and logistic regression analyses were performed using BMDP statistical software [15] .
RESULTS
Demographic, behavioural and clinical characteristics
A population group of 2595 patients (1581 in 1989 and 1014 in 1993-4) were enrolled into the study. A total of 1391 in the first period and 819 in the second period provided a blood sample, an acceptance rate of 88 and 81 %, respectively. These 2210 patients comprise the subjects for this analysis. No significant differences were observed between subjects who underwent serologic testing and those who refused. The general characteristics of study patients by gender are shown in Table 1 . More men (1599) than women (611) entered the study, which reflected the general demographic profile for the clinic's population. A higher proportion of men reported three or more sexual partners in the year before the clinic visit (44 vs. 12 %), same-sex partner exposure (19 vs. 0n3 %) and parenteral drug use (4 vs. 2 %). In addition, prevalent HIV infection and serologic evidence of syphilis were more common in male than in female patients (5 vs. 1n6 %, and 18 vs. 10 %, respectively).
Predictors of HIV infection by univariate analysis
Among male patients, excluding intravenous drug users and subjects who had received blood transfusion after 1975, the relative odds of HIV infection were highest for homosexual or bisexual men (OR 13n4, 95 % CI 7n2-24n3) and for patients, having an HIV positive sexual partner, with antibodies to core antigen of hepatitis B virus, and with reactive syphilis serology ( Table 2 ). An increased risk of HIV infection was observed also for patients reporting a history of genital herpes infection (OR 3n86, 95 % CI 0n40-18n2), for patients with primary syphilis (OR 5n79, 95 % CI 0n59-28n6) and for patients who were anti-HCV positive (OR 2n83, 95 % CI 0n84-7n60). A significant positive association was also found between anti-HIV positivity and reporting three or more sexual partners in the previous year. Surprisingly, using condoms rarely or never was associated with a lower risk of HIV infection. Among female patients, the risk of prevalent HIV infection was high if they reported having either a seropositive or intravenous drug user as a sexual partner (Table 3) . A positive association was also found with a previous genital herpes infection.
Predictors of HIV infection by multivariate analysis
To evaluate the independent effect of each risk factor, after adjusting for the confounding effect of the other variables, a logistic regression model including all the HIV-1 seroprevalence in STD patients (Table 4) . No significant association was found with age and number of sexual partners in the previous year. A strong positive association with HIV infection was found for homosexuality (OR 6n37, 95 % CI 2n67-15n2) and a positive syphilis serology (OR 2n73, 95 % CI 1n00-7n45). Adjusted OR of 2n70 and 2n41 were calculated for having a HIV positive sexual partner and current and\or past genital herpes, respectively, although there were not statistically significant, probably due to the small number of subjects in these categories. A negative association still remained between condom use and risk of HIV infection.
DISCUSSION
The relationship between HIV infection and sexually transmitted diseases has been reported world-wide [2, 6, 7, 14, 16, 17] and has led to the hypothesis that STDs, particularly those causing genital ulceration, might be biological cofactors of HIV transmission. Genital ulceration may increase the susceptibility to HIV by disruption of the genital epithelium, local recruitment of HIV target CD4 lymphocytes or by inducing immunosuppression and increased susceptibility to viral infections. This study suggests that recurrent genital herpes infection and primary syphilis might increase the risk of HIV infection among male patients attending the Rome STD clinic, although the estimated OR of 3n86 and 5n79, respectively, did not reach the statistical significance, due to the small number of subjects reporting these exposures. We did not use serology for diagnosis of genital herpes because of the weak correlation between a positive test and clinical disease. In addition, the residual cross-reactivity between herpes simplex viruses HSV-1 and HSV-2 excludes its use for diagnosis in absence of clinical symptoms.
Positive syphilis serology was strongly associated with prevalent HIV infection in these patients (OR 2n73, 95 % CI 1n00-7n45), and, interestingly, this association remained also after adjusting for possible confounders by multivariate analysis. This finding is consistent with those reported by other authors [11, 14] , but whether a reactive syphilis serology indicates a pre-existing genital ulcer or is a marker of high-risk sexual behaviour is still unclear. Syphilis is likely to be a reliable indicator for certain high risk behaviours that are difficult to assess with accuracy with history alone.
A recent review of the literature [18] shows that, although most of the epidemiological evidence suggests there is truly an association between genital ulcer disease and HIV, only a few studies have accurately examined the temporal relationship between the disease and subsequent HIV seroconversion. Moreover, the high variability in definition of genital ulceration, or the use of laboratory tests as a proxy of previous genital ulcer might account for different strengths of association found in different studies [19] . An example is the lack of consistency between studies investigating the association between genital herpes infection, which in Western countries is a common cause of genital ulceration, and HIV, with a stronger association reported in those studies which used HSV-2 serology for the diagnosis [10, 20, 21] .
Many conditions and behaviours associated with HIV-1 seroprevalence in STD patients an increased risk of genital ulcerative diseases are likewise associated with increased risk of HIV infection. The control of potential confounders is per se difficult, because the assignment of subjects to specific risk groups is largely based on self-reported assessments of risk behaviour, which may be subject to recall bias or the bias of social desirability. The apparent paradox in our study of an increased risk of HIV infection among subjects more frequently using condoms may be due to these types of bias, and is consistent with an observation reported in a Thai study [22] . Subjects may be reporting their recent condom use, after previously engaging in high risk sex or, alternatively, they may misreport their actual condom use for reasons of social desirability, especially in settings such as STD clinics, where reporting condom use is perceived as the correct response.
In conclusion, despite the many problems in measuring the true risk of HIV infection associated with previous genital ulcer disease, the evidence provided by the published studies is in favour of a true association. The results of this study, although not conclusive, suggested a role of ulcerative diseases such as genital herpes and syphilis, in the study population, as risk factors for prevalent HIV infection. The consistent association between syphilis serology and HIV infection indicates that positive syphilis serology is an unbiased criterion for identifying individuals at increased risk of HIV infection.
